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mm® ni42^oi ^§oii °im mm, mmm ni6os°i 

Oil 2IS SSI&JAI- S S^ihUQ. CH£l°i 
§S§ (21) 



20 
17 
0 



29,000 S 

17,000 a 
o a 
301,000 m 



347,000 a 

104.100 m 

1. ^r^iaSS gS6H 



AiH_H 
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7fl^ ol-g.^. tq--*,) ^ ^ ^ ^ ^ 

^MI^Mlfe #7] f^AS^El M-B-S] ^og 

*)R*Kr ^w^-;^r #7i ^ spg-it cjioiEj-i- o>^- SZL a] 

J:S ^, ^71 # #71 ^^o)l 

^ mi- #<g^ ji^ ^ ^if^ t ^ 

#7l <S#-^<Hl ^«fl #^M1 ^Sfl SHf-*fl» ^ ^ ^Sj-JL, Cl>i# 

^H^lfe 5Lf-^H JH^S.^ ^HjMl* ^ a^og 

^ 711^^ ^ofi oj-g-^j- ^-^1 4§j^ ^ ^ ^ofl ^-^ ^Olcf. 

5. 2 

■t-^11, ^eH^, Ml -g-#, HD-DVD 
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^1 

7fl^€ al^ ol«« tift^ ^ ^ g ^.{Apparatus and method 

for measurement of film thickness using improved Fast Fourier Transformation.} 

S. 2^ -M- ^o{| 7fl ^^ Jl^ ^o,] Ol-g-^ n}--?)] ^ ^ 

£ 3f ^ ^oll 7fl*I^ ^ejofl o]-g-^- rt-^ 

£ 4 ~ E 7^: ^ ^ofl 4^ 7fl^}^ ^e)ofl ol-g-^V sog # 

£. 4afe ^l7> 30/zm^l -fi-^oH aUf^ ^e^^. zieflSlE. 
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^ ajjii^ zLBflss. 

£ 8 - £ 9^ -g- ^ofl. nfs 7fl ^ € jt^x =^ofl ig^g. o]-g-^ ^ ^. 

*1 * ^-ir *llL<y HD-DW] aJ-8-*H «-<4J« a] S ^JES, 

£ 8a ?J 3E. 8b^r 4# ^n^) 4# ^> ^^m^-i- ulJ2^ zisflSE. 

S 9ctt 4^" ^jO., #^1- JLB}^ ti>A|- ^Eigo] arg] of) 

10: 12: ^ 

20: ^Hl-fr 26: ^ 

30: 7]^ 32: ^ 

40: 42: 

44: 46: i^-SjL 

52: <£a}-«- 54: ^j=l 
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#^ H*}: 2003/6/25 



■& ^£ 7fl^ JI# o)^ ^ ^ « 0 V»H ^ 3 

(Fast Fourier Transformation, FFD^H ^15-^7] S^-e^ ^-t^I -i^A] ^^3E* 

^=^m 7fl^ ^^H ^^g- tq--^ ^ ^ ^ ^ ^ o]c| . 
^-^4 Cj-i;^ Ji^S. ZL^^sj-S] ^A-flofl ttj-e). wj-uj-^ 

°1 JHg-o] h^-^-as sufl^al $XSL*\, 7]^ ^ofi rcfe)- 33 

^r^r ^°fl nm 

Tfl ^JM§o] tfl^jz. oj-i- ^ ovqej., oj}^ 

^1-^ ^ €7l#^-(electrolumiscence, EL) Sa] ^7>^ -d-^ 
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*2fl7l#(i£^^ji *(| 441151)5., «m &^}^ ^.q-o] 

*r-£-*H 7l^l^^l ^©.3., ^ *flS.«- ^A]^]7l 4Str <§^g 

°1 ^ ^rS. SLg. #q o. s afl^sjul, 71^ #3 efl^i a>o] 

^ ^1 Am ^ ^o> jl^uL, 71^ #ofl # 

^ ^aV^o)) H]Bjl*H €*Kr ^ ^ ^ *)12 s(-^lBl tf-g- ^^^H ^ ¥ 

*3*Kr ^-^7)1 €^«H O^cf. 

*}. 

^•7]<4 -^l^ n^}7) ^3 ufl ^o)] 

^» ^^Rr ^3*1 ^<LS.±± ^JE?j] (photometry)^ ^i+o] 

^, ^^Efl w £43°. #^4 ^ofl tfltr ^iL» ^ 

^ ^ &^6\) oj*} ^^(ellipsometer)* o^^t^ -LH"i:( reflectance), 

M-#(transmittance)^-i: «§}^*>a} ^-5}^ ^ t 2"M( interferometer)* o]-g-^ 
^ W^<?1 U^-g^ ^*H=r Al^o}] M ^ ^ Ao]] 
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3£ 1-8- ^ ^ o].g.^ ^ ^ ^ o^., Efig ^ 

°l-£-tr ^ ^1 ^ ^^>S.l:(101)sl- ^^fS.-^(102)# ^p- 

^ 71^(103)^3. S^rW. #7] 7l^(103)^.S^-El #a>^ ^ ^^H.^(l02)o)]^ 
^ «JrA>^ ^ ^fl<4 ^ ^3 #<M^)» 

^M-, ^"71 EH1 ^ #*1» ^ #*]*r 71^(103)^1 ^ ^ 

, ^O] ^ reflet ^ ^ &&A*1 J|-*|, tfl^ 

0.5 - 1.1 mmolji 37I7}- a^s. mm ^ # wj-nj- -jfe) 7l*g- A}-g-^ ofl 

^ ^ el-oioflA^ 7l^H ^tfl^- ^ (warping) (^-^ ^a», ^ ^ 

°1 o^t}-. 

tfl 7 fl ^Sl ^ 7> ^ ^ffliol^ ^ o.oll^. El-^^ oil ^ ^ ^°1H- 
^3<?1 «J-^°)1 -2l^H, ^1 Ols^ Hlm^ ^-7)^- «Vn}-o] = 

^» -S-^-sHr ^^1^ ^-*H ^Jl4^ <y§H ^A>^ SE^ ^3]--^ ^E^oll 

nMl7 r ^ /zm S^b ^ /anoil o]*. 7j^- ^ £ ^ofl o)^ 
*Htfl3. ^a*}7l W ^-^-71^ s}-^ £^(resolution)4 ^^HM- ^^Hl^l 
^( coherency) oil ^tr -2.^-2^ °1 ^r^HM nfl^°fl ^7l^f 7l^-<2} 

^ °.sL ^£ ^1» ^*Hr31 &<>H ^-o fl# ^ ^.g^c^ ^71 Si 4^- 

^T<»m €^#^^1 'i^^ ^^lfe ?>^^1 ^1^ i^jS^S] :*l-§^7l(2E-b ^1^) 
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^-f , ^7l7> €- ^m^- M-Hf^oll m-af ^ ^XVofl Al^>o] ^tflsj 

^>7l ^"gflA^ i^H^o) ^)^ 7l# BBj-S_7]] *Hf*fl, ^ ^SL# 

<34> i^JE^o^ ^^7l# Bi|-S7fl ^>7l -H^r ^bH tUKFast Fourier 

Transformation, FFT)« aVM-jI $X°-^, jIB^*] &7l nfl 

eH 3x)3 u|-¥fe ?H 4^ <go^^ ^n&o) ^x]^ ^l^o] 

<35> f, ^1^71 7> -i^f^H ^n*}^ 3«HH ^7)Al7]^ ^ # 

<36> ^-8r ^"71 sq- ^ «ll^«r7l W 

<37> # ^6j] n^-s^ 4* #^1: #<8*>7l ^<s)- 
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f-4 <=»>^s1, $3.$]x) 3«H-Sr ji^^^s. *W ^*fl# ^ 9X 

^ 7fl^i€ Jl^ ol-g-tb ^HMl ^ ***Ka*|- *Hr 3] o^-. 

<39> tg-^o} 5E ^-^^r «>4# i^Sel ^ ^ujEf, 2=$. :£ 



^ 7fl^^ JL^r ^ofl ^^hir °l-&-^r ^ ^ a <HHl ^ $ 

— £ 7fl*i^ al^ ^P^H €$rS- ^-g-^r ^ #*l*r # 

71 jjLJft) y 0 v M ^-i: ^-fH*| Q^SLS. «2* M 71 

3 *A>Sj6l, ^f-isfl #A>^ *U}#.g- Z}- #7j- 

n 3#€ cflolBfl- o}^S,ZL AjJiS. €^r7]# 

^ ^ 
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S^r, -fr *ftH 4^ 7 fl-S* 5L4r ^e^ofl ^ #2|- M 

S^-, -g- ^6J| 4^. 7 fl^i^ ZL4=. y&Q^. o]-g-^ ^ wv^- 

d l 71 « ^ ^0.5^ ^ 3#tiH ^-FH ^#4] 

#7] ^j-fr^ <£4? ^0_S,^-B\ f-*H «V^o) £^ A] 

*<>1 ^>5)<H **M ^-frS «a^S|<H, #7l #^0.0} ^ ^ Q g #A>Al7) 

^. # A >€ ^ ^A]7)^ ^<5H i^E^ c-flol^S 

^>«Zl ^JIS ^, ^«-7l» t^ig ^^-S)^ ^Tfl;^- ^71 «i 

M ^f-«H #*J3H -n^ ^#^r ^ ^-sfl^i ^i-g-^71 

3M*te #?J1;5 5L^H 0 1^^# ^cf. 

£ 2r^ 7fl-&* Jl^ ^SH] ^ #*lS} ^ 

^ #*]*r ^(32) o) &i=. 7l^(30)ofl ^-1^ «gA>Al7lul, #7l 71* 

ilsl^-el ^A>^ ^ ^-g.§>^ ^^(10)04. # 7 ] ^^-(lO)S^-El a_U>^ ^ -g.^ 
^.EL, ^-71 ^ 3" ^#3]^, ZJ-S}-^ *^§. T^Hr ^#^-(40)^ #71 

3#-¥-(40)5L^Bl 3 Ml ^^^^ t|o^t o>^- Szi 

» AjsS ^^(46)^}- #71 ^^(46)ofl ^ t-flolEl- 
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* ol# ^eH ^^M- ^-B\±r ^^(52)^ %7\ 

^^(52)^] %n &m ^h^i* ^ ^ *-q*ks, c^«ms^ 

^^(54)» j£^-*H t 1 ^^. 

#7l ^-€(12)3)- M-fr(20), 3l^(26)» Xtf«H ^s)^, ^-71 %Q 

(12)<*IH «cJ-#^ Y*> 5L<&*\ %^M20)$\ ^ #(22)°fl 

7)31, £o}7j ^oflAi afl^o] 4_io ^(26)S, tfl#te 

oj^s)^ Y 7> ^(24)^.3. #a>^-jl, #71 #a>^ ^#^-(40)5. ^^4. 

#71 3-t°f (40)^- (spectrograph) (42)^ ^^7 r wfl<i(44)-§: SL^H ^P" 

^^M, #7l &^-7](42)^ Z\ S^S] 7j- £ ofl rcj-^ #71 71^(30)^ 
^ ^ ^-^"t!: tf-g", ^^i7]-tifl<i(44)^. #^7> 2]" Sj-^-oflA^ 

#7] ^^(46)^ Aj-7) ^#-^(40)1- ^-n ^lEff o}^ 

aJJls. ^^rtb ^F, A/D ^$7l» 7i^ t^] igAlj^ c))o]b|-» a>-§-s} 

#7) £^(52)^- 7>^*1» ^ <^H*] ^HHsJ «U> ^es^ ^ 

^ #-§-<=M] ^7)1 » <3^HiH, -^71 £^-(52)^ JL^ 
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^ ^ &q tq^i-efloi^- (54)1- -f-sfl «vtq.<q ^ 

<5i> «>M*Mlfe ^-71 £^(52)^ ^^(54)^ ^^e)^ v\ ^ =§=^£- 

<52> o^H, ^7) S^-frfe Y7> #7] 5L°<H] ^S)^ 3£r o>-u)^ ( ^ a T£ 

<53> £ 3^8- ■& ^ 7fl^^. ul^ ^ejofl o]-g-^ tq.^ ^ ^ o. q. 

, 

<54> -a i^ofl 4=. 7 flA^ 3*e)ofl o]-g-^- ^ wVh]-o] ^ 

(S30), <#7) <^ SA]-^ ^ s-^H ^ a 

^oj] ^0.3. «1#4(S32). 

<55> ^7] oji, A)^ S^ofl ^ O.S 2:A>^ Jjj-o] O] ^ 

■frs. <3^sM, #7l ^-B-^ eJ-^ #o_s -tA>Ai^(s34) #7] #4^ ^ zj- 

i^jE^O.S. ^Al^l cf-g-, 2J. S^A-^ ^1^7)1 ^4(S36). 
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#7) zj- s^o^o} xfl^g. ^ jq.^ efloM-t oV^zl Als 

S. ^€ ^, ^7l» ^ISLS ^*H(S38) <#7] eflo]EH 

n ^Sr-g- JL^f ^sHl ^-«fl ^-Sfl*! *!^«- ifH, ^-71 ^ 

^^M] ^*fl n^nm ^^cKS40). 

^ :n# ^ofl ^<>)i tflsj]^ ^]«] «^o>^7ls. ^t)-. 

°^H. -fr^^H ^ ^ Jl4» jlb}*H ^ 

#^1- JLB\<q- ZL^r ^d\) A>-g-^ -S-2H tfl^-o^ <g-o>^ 

SpS" # ^ #^1-^ ^-AVo] ^7H>7] nfl^o]] ^6|) ^^ 7 jo) x= ^- 

S)-°) oim^^ ^o|7> <H^}*1 ^T^, ZIS. °1*)) ^E^o. 

jl^^s. ^^}y] ^o^. 

-S-€*fls. ^€ ^17> •3- < a*> &-§- ^-7)sf -fi-^msl laU}^ 
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S^oJH<3] tMH^ 1S\ ^1*> ^A}^^ ^b^HSI ^<HW. 

%5.*Koptical path difference, OPD)^- 13). ^t}. 

<62> !] OPD-lnjd 

<64> 

<65> 4^ ^ i^, ^ ^^o^ ^^O] <|Jc>] 

~ 2AX 2AX 

_ 619.9 
21 AE 

<67> 0^7H, AXiSj. AE^ ^6J) ^1^71 ^ ^^)# ^0.71 

^m^(eV)^^ ^^tr St-S: 7>B)7H 4^ xx\Q 7 \*\3. 
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<69> AE^ g^??]* oflui^l ^MH TO ^ ^ oflui^l 

*M. °l*r 3* «i^g- ^ tffe oj^o] e7l# >n^rf. 

<70> 

<71> 3] B / =619 - 9x /i 

<72> 

^■•i- #«3*H ^ 

BH *l^r» TOfe*f), o]^ ^^-ai 4 ^ ^. 0 ) s^cf. 



<74> 619 a 

r ^ 4 , '-asay - 6 "- 9x/ - 



<75> 



#7] ji^ ^^-(Fast Fourier Transformation)^ ^FeH <£)#o_5. 



<77> 
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<78> e^H, ^cfl ^^ojj tfl^fl ti^tfftiA), * We) ^ ^ -a)o,) tft^g. W 

<79> s.- 3^.3 ^-o.^ s ^ ^ 7fl^ 7l^S *H 

<80> 

*(')= X(f)e-™ dJ 

[*r^H 5] j - 

<82> €^1 ^ *^<M*r 3^ 4#* HcflS A>-g-^ ^fe ^Cf. ~L % ^ O]*. 

^ oj 7] n^o]!}. 

°l-53r "^Hl ^^(Discrete Fourier Transformation, DFT)-9_3., o)*} ^ejofl ^> 
3r«l -£^*r<3 sHM Al^( S ^ «^uixl^)oflAi t^^-S S^^al S}^, ^ afl 
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«■ x(0), x(l), x(2), .... x[(N-l)T] 4 *©1 « ^ satf. o] ofl x(nT)> (n = 0 , i, 
2, N-1)S] ol>y- -^ofl € ^ ^sHHSEfe ^nvo^ ^go,]^ x(k) = x(0)f 

X(l), X(2), X(N-1)4 tf* ^ Bfl ^ 3.-^ ol ^o. ol xv -a)^ M 

^ 4^-^ £4. 



^3$. o^o] $4. 6 ofl rcj-ej- n 71] <3^*1» tj^fe ^s] 

oj) ig^g. NxN ^ ^A>3j. n(n-1) ^ Tfl^M- rl-71] ^4. o] 

array, PDAHH4 £©1 N=1024 S^r N=2048 4 3. 7 >^ ^-f Tfl 
a> Al#* s[AS ^4. 

^P^H ^4 ^XJ- ^Al7l7l ^*IH A>-§-Sj^ ^.J7 

4#-°-S, ^^H o]A> a*e)ol] ^ofl Tjl^V^-i: ^ 2 S\6\]*] W21og 2 AT 

^ S ^ofl ^- nfl T^l^VAl^ 3.7]) ^A]^#o ? ^) 

7 fl^^ ^ ^4°fl ol-g-tt *Hf-*fl ^} ^ -fi-:^ 



<84> 




6] 
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£ 4 ~ £ 7£ -g- ^ojj 4^ 7fl*m ^bH €«^r °]-§-^r ^ ^- 

W ^^d^t *l-g-*H ^p§tL> <M M-h]-^ 
£ 2o]H ^-o] ^ t ^o. > te> Wol ^ 7m> «^ 7l> ^ 

^^Mi, 32 ^^-» ^s)^ ^7)1* ^g^tf. 

3E 4afe ^M)7> 30/zm<?l -ff^Bj-S] ^teb^ £ 4b^ ^7} 30jun<?l # 

#^1- ^-a> q-Bf^ ZLHfl^i# 14^^ 3} oH, £ 5^r ^7} 30/zm^l 

^71 7> ^-i- £ 4a^ £ 4b<H] £^1^ ia>^ ^v\}7} 30 /an^ -fr^^H ^ 

(simulation)-^. 3. wU)-§- A^Eejo^ f 45^. Q*VX] /.}-%- Q ^"^1: 

*H^Mfe JE 5<H1 JEA]^ tfo] 7^ 0j^«V7fl M-^\iCf. 

*>7fl £4hi- #<3tt ^ *W3-g- M^MI 
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M» ^-i- ^ £ 6a^ 3E 6b# ^ 

S. 6a^f £ 6b# «li23H zl Jl4* ^2*1 ^ 

*H ^^Tfl ^*}^# Jga^t].. 

£*hfr #<3^ 3:-^ ^^ofl ^ c]^- ^E=e]*l7)l v+^-q-^cfl £ 

7a^- £ 7b«- t25}o] ^^^>ig, £ 7a^ -fr^^ g-Xj.^. jib^x] ^ ^ 

4- i^S^ ZI# ^of| ZLSflSSo]^, £ « 

#<8*H ^^^^ ZI^p ^^6)] ZI5flH£0]4. 

5L 7a^ J£ Tb^l S.X\& a><4 £o] , M# ^.a>^ ^o. =.^6fl zl 

Sfl = «1H ^HSf ^cl i.6l o.44 tfl^ a^nVo] o}-u)e|- 37l 

£ 1.7 Wfl ^5. 5r7>*fca. o]e^ ^3.^ 3.7} #7> ^ ^ ^g-f. ^-Xj-i- tiV<^ 

« *2MV§: i^S^ *I*#2M ^-^^ -B-afltb 
* *-*hfr 3L^^r Jluz)-!- ^^7)1 ^fcf. 

^-fofl ^o^xi^ a *>q-o^ =e)o]] ^ * 

^ ^^lfe f«^i£ ^Bf-+4. £ 7a^ #^1-^- n=1.6AS ZL^^zi -^ofl ^ 
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oil #^1^ 9X7} ^6\) ^?)6\} S\3. 3*1* Upp^ ^6)1 

£ 7a^ s)£L3JM 7)]^ ^fl&o] 3o.7i jtano.s. ^fl^ 0 .71 w 
3 l^f^ a>-§-^ n =1.6°l 500-900 nra <8*H ^€ ^>^r ^ 

ZXSiq- ^fl; JL^-Q ^6\) ^ ZL5flS3E# i+Bf^ £ 7b^^fe S}- 

^Af-i. ^oj^al $i7l nfl^-ofl 30 . 0 ^ ^ 

0 l-§-tb ^HM] ^ ^ IJ-^-gr Also] HD-DVD Al^.o) «]-A> a^je^o. jf.^j.o^ 

afll, ^ A/D €*7l, StfEj* ^-Ajs)^ f 500-1000 

nm, 4^-&^¥^r 0.4 nm, ^3^5=fc 0.5 ^S.°H, Jl^ 
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<102> ^^6)1 A>-g-^ A]jgL^ ^H]tfl ^-7}^- nfl^S Zj"^ ^JL $X±r HD"DVD-§- fc]iH 

jsl*) tfl-SM sj^ tq-s.^. ^7> 80 w ^^91 QXWiCover Layer, CL)4 ZL 

«M Sife 10 m £\ ¥*H« 7Mfe AH^( Sp acer Layer, SL)°m. 
<ios> s. 8-51. 9fe £ ^<*fl 4€r 7fl*m £^gr ol-g.^. ej-J^ ^ 

<3, 51 8afe 4^ €-*fl^°] *h£r HD-DVD a] s.^ t»U> a^)e^|. i^Ef-vA nefl^SL 

<>H, 51 8tKr 4# #-*fl^°l €■ , HD-DVD «U> i^e^-fr q-^vfl ZL5fl^£ 

<104> gTfl^S). A>ol^ol PC $H Slal L/G -8-^2: o]^ 7 l^ 7>*1 

31 HD-DVD ^^j*} «Va> ^E^-fr j^o] ^ o_ S> ^ ^fl^o] ^ ^ 

4-oj) T3)Sfl ^-Sfl^ol 3. ^ o. a> A | ^EigcJH ^£ mTfl^o]] Tffl]-^. 

5£4. 

<105> £ 9a^ 4# £-*fl^°l ^ i^S^ ^5) oil n^£f q-Bj-^ ^ 

AS., 51 8a^]Ai 51*m w>4 ^o], ^t,]^ rfl-g-s)^ ^3.^ *fl-f <$*H ^tfl 

<106> £ 9b^ 4# fe-^-M-, #€1- Ul^-&H 0^0. ti> A > ^E%|4 j7 

^ ZL2flS51» uJ-Ej-Vfl , 51 9c£r 4# ^r«fl¥51 feul, ^ 
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<iot> ^ ^^o] 3 jjLo} nj-A}^. i^m^-fr M-e]-^ 5. 8b» £ 9b^ £ 

^Hfe *H^*J- ^Tfl^l ^3^-o] jgL^f- ^ ^ &i=K 

^ #€#^r ^714 tiling- „fl a>o] f,<q ZL^S^ €■ ^>^]7V ^ ^7] nfl^ ^Tll^ 
^^Cf^ AH^olJ- gTll^ ^-ofl rfl^-E)^ $3.7} 3.7)1 

<108> £ 8b^ i^M^ #^1- 33}i& ZLfi^l g£r ^.f-S. M-Y 

<109> ^- ^ofl tfl-g-S)^ 2}=L^ tiV^^Xl ££-g- ^ S. 9b^AiSf ^O-J 

94.89 /m* 3^3.5] s.^. 1.77 ^ Hi a. ^ 37]^ 3925. ^-e}-^ <g ^ &3, 

°H ^-fofl^ £ 9c^^i^ ^-o] ^ o.63 

cfl^ ^3^ 371 ^ 6145. ?1*H, 92.81 i-H^^ <£ 4"- ^cf. 

<110> £ 9b<>JMir ^r#^>7l o]^o_ o_ >0 fl ^3£ ^W^, £ 9c^^^ 

79.80 w£\ $1*HH *H§^ ^MISJ 13.43 /Mn^- ^ 7^ 

<m> ^^1- t ^1 &°] 2.08 /an 37fl M-^uJ-fe- 30 

°1 3^ <a^H 145. SH^^h 
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